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45 A 70 cm Quad loop aerial

Introduction

This is a description of how to make an aerial for the 70 cm band which has
gain compared with the ‘rubber duck’ or the dipole aerial. It can easily be
dismantled and reassembled, making it ideal for contest use.

The principles

Most aerials which comprise several similar elements arranged along a
boom are variations of the design originated by Yagi and Uda, and which
takes the name (for historical reasons) of the former, and is know as the Yagi
array. Let us suppose we have a Yagi aerial beaming left to right in front of
us. The elements get progressively shorter from the left (look at almost any
TV aerial to see this). All the elements on a Yagi aerial are classified as
follows:

® The reflector — the leftmost element as we look at the array. It is the
longest. Next to it is:

® The driven element — this is the element connected to the feeder, which in
turn runs down to the transceiver. It is slightly shorter than the reflector.

® All the elements beyond the driven element are called parasitic elements, or
directors. They are shorter than the driven element and usually get pro-
gressively shorter as we progress to the right along the boom. The directors
are mainly responsible for the directivity (or beamwidth) of the array.
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The progression from a simple dipole (a driven element in isolation) to a
Yagi array is simple, but is nevertheless important. To make an aerial of two
elements, a reflector (not a director) is added to the driven element. For
three or more elements, directors are added to the two-element design.
Adding more and more directors soon becomes impractical, the reduction in
beamwidth (such as it is) does not warrant the extra expense, weight and
wind resistance that is incurred.

Instead of using linear (straight) elements, as in the generic Yagi, this design
uses loops. Designs using squares of wire instead of loops are known as
Quad aerials, and HF designs require large X-shape frames to support the
large squares of wire. At 70 cm, however, the use of wire loops is easier, and
they are self-supporting.

Construction

This is quite simple. Any type of material (metal, plastic, wood) can be used
for the boom (the support for the elements) and for the mast. The elements
are made from 14 SWG enamelled copper wire. 16 SWG hard-drawn aerial
wire, which is not enamelled, has also been used with success. Thinner wire
might result in a rather ‘floppy’ aerial! The separate parts of the aerial are
held together with jubilee clips (hose clips).

The driven element is secured to the boom with a jubilee clip and a three-
connector plastic connector block as shown in detail in Figure 1, and in the
photograph. Cut the wire for the driven element 70 mm longer than the
700 mm indicated in Figure 1. Then, using sandpaper, remove the enamel
from one end to a distance of 20 mm, and from the other to a distance of
50 mm. After forming the loop of the driven element, bend both stripped
ends through 90°, and insert them into the first to holes of the plastic
connector block (Figure 1). Do not tighten the screws yet. Push both ends
into the block as far as they will go, then bend the 50 mm end back on itself
and pull the ends back through the connector block so that the end you have
just bent goes into the third hole in the block. Now tighten the screws in the
block and in the jubilee clip.

Each director and the reflector should be made 40 mm longer than the
circumferences shown in Figure 1. Strip the enamel, as before, from the last
20 mm at each end. Form the wire into the loop, slip the ends under the
jubilee clip (Figure 1) and tighten it. You may find that it helps to solder the
stripped ends together before securing the jubilee clip.

The boom is fixed to the mast using jubilee clips and wire, as shown in
Figure 1. Solder the feeder cable to the driven element, with the braid
soldered to the end of the driven element which is connected to the boom
(this applies to metal booms; with plastic or wooden designs, the feeder
connections are not critical).
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Figure 1 70 cm 4 element quad construction, with detail of how hose clamps are used in the construction

You will need a plug on the shack end of your feeder to suit the transceiver,
aerial tuning unit (ATU) or the standing-wave meter (SWM) you are using.
Always connect these in the order: transceiver — SWM — ATU - aerial.

Testing

Always test aerials outside and away from buildings (if possible!). This
avoids getting misleading results.

Use a rubber duck, or whatever aerial you usually use, and tune around to
find a repeater or beacon signal which is consistent. Note the reading on the
S-meter. Then, connect your new Quad loop. Rotate it to give the strongest
S-meter reading (don’t forget it is directional). Verify that the meter reading
varies as you rotate it. How does the S-meter reading compare with the
original reading? Much depends on the siting of your original aerial; if you
are comparing your Quad loop at ground level with a vertical on the
chimney, you wouldn’t expect your new aerial, even with its gain, to
outperform a vertical which is well elevated!
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Now a test on transmit is called for. The use of an SWR meter is essential
here. Find a clear frequency and check that it really is clear before
announcing your presence and carrying out the test. A reading of 1:1 is
excellent, but any value less than about 1.8:1 would be acceptable. You can
measure the directivity of your aerial using the field strength meter, also
described in this series.

Materials

4 metres of 14 SWG enamelled copper wire
Material for boom and mast

15 amp connector block

7 Jubilee clips

The enamelled copper wire is available from AA&A Ltd, Sycamore
House, Northwood, Wem, Shropshire SY4 SNN. Everything else is
available from most hardware stores.
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